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[it 1 1 

( 1 ) 

Ai-xA' xBi - (y + z) B' y N L 0 3 _ (1) 

(5£4> Ai±T^# v ±M&Mfrb^ 1 <'£fc&^% < h & l fi^Tn^^/pt. A' «#±^ 

7C»^\M}m^>^^< t 1®<£>7G«£^U BiiTi. Zr, H f ^fciStffr*^ 
< t *> im<D7tm*7FV, B' Um&Ttm (#±Hdc«> TU Zr, Hf, Rh, Pt 
£i£<) „ A 1 frhW&fr t & 1*^7C«£^U NliRh, PtHIifW 

^y<0. 5 0fWltfaia^li^#J^*^L, z(±0<z^0. 5 ©ftlSiWilfi^^ 
7F~$- 0 'fit, N^P t <7)^£^-f xi±0&7Fl-o ) 

^ (1) «3V^T. Afi, Ca. Sr, B a ^^MiitL^^^ < t i> 1 ®^7G«^7F 



[pit ^-BS 3 ] . . , , ^ t >. 

— *b£ (1) fci3V>-C\ Ni*P t Al±, C a^TFi"- ^ bh* 

[tt^^M 4 ] 

— (l) fciiv>-c\ x^OtJb^itM^t^^ Mf#SJ l ~ 3 ©wf Jl^KbB* 
-f££ (1) fc*JV>t\ Bt±, Ti, Z r < t 4 lffi^7E«^~- b 



— (i) fc*5V>T\ N^R h ^ Btt, Tit/Ttifc^tfttti, bh^R 

8 ] 

(2) 

ABi - z N z O3 (2) 
(^ cf 3 N AliCa, Sr. B a jfrfcgBtf tL&4?& < t i> 1 @Otc**75 U BJiTi. Z 

[W^iJ 9 ] 

(3) 

A B i - z R h z O 3 (3) _ _ 

(5$;*, AiiCa. Sr, B a if* fcSBtftL* < fc & 1 a<7)7n*^7F U BiiTi^Tjs 
U zli0<z^0. 5 OMI£fflOlg^#J^-^7p-ro ) 

[|»*« i o ] 

(4) 

ABi-zPtzOs _ (4 L 
(g*;*, AttCa. B a*?>ltfW^4 < ^ i If »3C**^t, BliTi, ZrH 
»wr*U&4>&< t & 1 U zli0<z^0. 5 <&#*ttH a*-*- 

o ) 
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[0 0 0 1 ] 

[fiKf] 
[0 0 0 2] 

m&t"?. m#x*K&tti2>-mkfitm (co) > r^x* (ho & £ tmstrnft 
% (nox) zmmzmt-ezz^TuMmt tt, pt (e^) ^Rh (ns?*A) 

[0 0 0 3 ] 
[0 0 0 4] 

S/c, Ptl±, »?>CO«(:Iti^-*t, WAtf^ — «t 

[0 0 0 5] 

[0 0 0 6 ] 

-eoidfr, Rh^P t ^lafi-f J^n/^* >f h M^I-n tLT, #!)xJ;E\ L a 

o. sBao. 2 Nio . 4 s C o o . soRho. o 2 O 3 , Lao. 2Bao. 7Y 
0. iCuo. 4sCro. 4sPto. 0 4 O 3 > Lao. 9 C e 0 . 1C00. 9 P 
to. osRuo. 05O3 (#S*\fcitfe 1 tllo ), Lao. 4Sro.eCo 0.95 
Rho. 0 5 O 3 . Lao. 4Sro. eCoo. 9 5 P t 0 . 05O3 2 # 

io ) ^wiis^tv^o 

[0 0 0 7] 

£?z, LaFeo. 57C00. ssPdo. 05O3 h & fciftJfetfJ&O^n 

Mo ) o 

[0 0 0 8] 

[#fP^K 1 ] #W¥ 8 - 2 1 7 4 6 1 
[#It»2 ] #W¥ 5 - 7 6 7 6 2 ^<&$R 

[#N#ff :fcii£ 1] Y. Nishihata et al. , Nature, Vol. 
418, No. 6894, pp. 164-167, 11 July 2002 (W*ffl 
B> HM*-*-.] ^ 4 18^ 6 8 9 4f, 1 6 4 - 1 6 71, 2 0 0 2^7^ 

1 1 a) 

[l&K^ft tiHt^ it®] 

[0 0 0 9] 

[0010] 
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*$kW<DBM\*. Rh^P t »itv>»l?Sttl:tiCifflL^^^, ft8U£JB R* # *t 

[0011] 

JiSBgfl«j*5SJ&-*-Sfc*^ #^^ftilMJ»te, — ^ (l) 

Al-xA' xBl - (y + z) B' yNzOs^ (D 

A\±Tfr* V±m&mfrbMl$ti2>&% < t l®c07n*^7KL> A' te*±*l 
7G**&»Mr*L3^fc < t 4 1«<&5£#*^U BteTi. Zr, Hf*f>IlfW^4 
< fc & 1U<D%$£*7fL, B' teS^TcSt (#±Sl7C*. Ti, Z r. Hf, Rh, P t 
£B£<) „ A 1 *»t>78tftL4^* < t & 1«<05g3R**5U NteRh. Pt#»e>3te*ft& 
< fc 6 1 jffi£>7n*&5FU xte0s£xi£0. 4 ^iWiftHOJE^-ffl^Sr/KU yteO 
^ y < 0 . 5 otiUB^^i^t^ U z(i0<z^0. 5 OSBcflMBffl^M^tt'fr* 
jjr^o II U N**P t *^tt^ x }± 0 £^-fo ) 

[0 0 12] _ 

m^: (1) i*i3V>"t\ Ate, Ca, Sr. B a 7&>*>gtf fLS^ft < t i> 1 «07n3?i£ 



o 

[0013] 

•fl&5£ (1) Ki3V>T N xf0t**^uWflf^S 



[0 0 14] 

— (1) K^X, Bte. Ti. Z r 3&»e>«lftLS^4< t t ia07C**75"f i 

N^Rh^iti^, Bte. Ti^^tiHIflt^^o 

[0 0 15] 
[0 0 16] 

tfc, *ll<7)»«iit -ass* (2) 

ABi-zNzOs (2) 
(gfctp, AteCa. Sr. B a #fc»*:h.S^fc < & 1 *©5g**S5 U BteTi, Z 
rtf* 4»fc< fc l®07nl|£^U NliRh, P t &»lf tLS^fc < 1 

m<D7tm^^v, zteo<z^o. 5<Dicfigi©jg^i^^^to ) 

[0 0 1 7] 

t tz, *§&mv>m&®.j&yate, (3) 

ABi-zRhzOs (3) 
(^ip, AteCa. Sr. B a *»fcJitftta 4>& < & 1 «?>7C*£7K U BteTi£/pc 
U zte0<z^0. 5 OMIglwMJ^^^to ) 

[0 0 1 8] 

tfc, — *£5£ (4) 

AB i - z P t z Os (4) 
OS;*, AteCa. B a*e»Itf*L4^fl:< t 4 110%***U BteTi. Zr^fe 
»f*L&3>fc < & 15tttf>5E**^U zte0<z^0. 5 ©Sfcfl[|EHO]R : ?-W#*7Pi" 

o ) 

[0 0 1 9] 

*%W<Bjtt«ttJfl5Wfc**i-Wr, Rh^Pt^ ^o^A^f bM«-£®HM&K*tL"{\ 
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mm-f &X %2><DX^ fV'J>iVv"A ^-W^v^ft^OftB 

[0 0 2 0] 
[0 0 2 1 ] 

Al-xA' xBl - (y+z) B' yNz^03_ KD 

xt^Iim^'>^< t& lm^^^^L, BliTi, Zr. H f frbMtfti&'J?% 
<tU10xf^U B' t±M#7C« (ft±ffl7U*, Ti, Zr. Hf, Rh, Pt 
£P£<) „ A 1 frbm\SHZ> t. % im<07C*^^L> NiiRh. P t frbmitiZ 
'ptt < 1 1> lffiOTC^^^L. xiiO^xsSO. 4 tOi&ffifEH^ISF^ffi^^U yiiO 
^y<0. BOtitiWll^^^L, zt±0<z3£0. 5 OiMMEH^H^W^ 
^1"o {BU N^P t <75^£^1-*Jr£\ xttO^/p-To ) 

(1) 0^n^*>f MMMlt -KABOa M« 

A-^-f >-et±. A-e^$tL^»r;v* ';±*^^TSBfi?^ A' -C7F£ti.&*± 

[0022] _ 

EBfiift. B-C^£tL£Ti, Zr, H f OV^-f ^<7)7G*^f SB{££ *U B' -t?7F$ 
ft£S#7uif m±M7tm, Ti,Zr,Hf, Rh, Pt*&<) £ J: tf/ 4 fctt A l 

[0 0 2 3] _ / i 

— jft^t: (D k£v»t, Ax^fi^r )^f> u±S^JR fc Ltii, fiJxJf, Be (^v 

'J A) > Mg (^nv^A) „ C a , S r U^nyf-)A) „ B a 

„ Ra fc*L* 0 0 * L< ti, Ca, Sr. Ba^W^ 

[0 0 2 4] 

£tz, — (1) Kisv^T. Bt'fM:, NX-TF-ZfL&ni&mt Lt, Pt#*Kfcz.$ 
[0 0 2 5] 

(D ^^T, A' T^3*La*±aH5c*W\ 0!x.if, Sc 
*A) > Y (/fyh'J^A) , La „ Nd (^tVA) . Pm (7** TV 

A) , Gd (^KV-^A) . Dy (^^n->^) , Ho (*;V^A) , Er (■*• 

Ce . Pr (^7*tvA) „ Tb (t;vH^A) ft i?£> 3 ffi 4 tz\* 4 Iffitc 

iMt^f±«7Ci> tflittf, Sm (tv'J-)A) . Eu (A-ntr^A) , Tm ( 

, Yb (>f y^JUf^A) ft 2-fffif 14 3 -lllli MSfc^EKli" £3fr±*7G*ft 
JfW^Wo ffS Klix 3fffim^ffi«»Lftv^±«7n*. 2hKU*V<\± 
La. Nd. Yri^f<bft&o ^tLib0^r±SM7n*l4. W-t&XM^X i> £ < > ttz, 2 
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[0 0 2 6] 

— (1) ^^sv>r. A^--f h-eti. x3 s 0^x2J0. 4 (DWc^^W^W^M^r, iff 
f L<li, O^x^O. 0 5 ©SfettftHoK^W^fcaH-o A' W^tt^^f 

±S5c***. #$*lTV>£v**K 0. iJaT^If-i^ 0* b < fi, 0. 0 5 ^T^I 

. 4^£^Si 1 «^ fflKtt 0. 9 5 ^ii^H^J^t *ltv>& 0 
[0 0 2 7] 

— ^ (l) Ki3v>T, A^M M^i, §?>i:ffiL<li, x# s 0, 1-&fc>*>, 
[0 0 2 8] 

— ttS; (1) ^i3V>T, Bt'f H:, N-e^$tLS*^«fc Lt, P t OWE 
[0 0 2 9] 

— (1) t'iS^T, B-e^$tL^>7C*{±, Ti {ft9y) , Zr (y>3-fA) 
[0 0 3 0] 

ttz, — Jt£:& (1) C^v>T, B^M N"C^^tLS*^«t U, Rh^Effi? 

[0 0 3 1 ] 

f fz, — (1) &~£v*T, B' tl£3t#7G*{±, ^±IS7n», Ti, Zr, 

h f , Rh, p t ^^<i#7G«^ot, mmwm (iupac, 1990^ 

) fc*3V>T. Jg^f f 2 3 (V) -^#-^-3 0 (Zn) , IS^ff 4 1 (Nb)_~JIT- 
#^-4 8 (C d) , iSJ:^, MhP#-5§-7 3 (T a) ~J©+-#-^8 0 (H g) 0#7nft (H 

L, Rh, Pt^iO Wmtfhtl&o 
[0 0 3 2 ] 

B' -e^$tL^,M#7n*«, £«3&#fl9fcWU Cr (^ u A) , Mn , F 

e («fe) , Co , Ni (~y^r;V) , Cu (#?) &WW£*L&o £*l?> 

[0 0 3 3] 

■ZCDfzib, B' -e^$tL^M#7C*, A 1 S±, 03 L < (i, Cr, Mn, Fe, Co, 
N i , C u , A 1 & t'^tf fc*l*o 
[0 0 3 4 ] 

— (1) K*5V*t\ Bt^ htii, ytt0^y<0. 5 ©SfcjMeH^JK^ffl^ £F 
iUli, 0±Sy<0. 3 ©liiiorai^^^to 1"%^, Bt^fftit B' 

L<ti, 0. s^fcoM-^tij^-e-^t JiTV»J, 

[0 0 3 5] 

B-+^ hTMi, z(±0<z^0. 5 Oife'llMEH<OlK : f-W^*^"J"o "tft*?*, B 

Rhfc'i^/SfcliPti 1 , 0. SfilTOl^i^faTv^o 

[0 0 3 6] 

^(Dtztb, Bt'f f-eii, Ti, Zr, H f ©v»i**Ltf*tf>7n*W:, 1 - (y+z) Of& 
ttlEHoM^-W^-, i"&;b^, B^M Hrisv^T, JiffiLfcB' -e^c£ tL^^#7C*^ J: 
tf/tfcttA 1 fc, Rh^iir/lftliP t b(Dm\ (y+z) ©»5fe (1 - (y + z) 

[0 0 3 7] 

— ^ (1) &C£V*T, Bt>f h-Cli, «e.i:jfil<tt, y^0, -t%t>*>, 
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B* ~?7F-£tl2>M&7tm& XTf/tfcltA 1 tiX&b~f, Bt^^MTi, Zr 

, H f <Wf tifrOjuM, i3«fct>\ R h is i^VtysiiP t <Dfri)^tiiX^Z>o 
[0 0 3 8 ] 

[0 0 3 9] 

ABi-zNzOs (2) 
(5£tK AliCa, Sr, B a ^e>«t«^£^& < 1 aOTn^fc^U BiiTi, Z 
r frfcStffta^fc< fcfc 1«<B5C**3*U NliRh, P t a* S> » MT*L S 4? * < & 1 
ffi07n*^^ U z J± 0 < z ^ 0 . 5 ©St^lfiHOlS^lRl^Sr^^o ) 

WU TIB— ^ (3) hMm^^bWW'bt^o 
[0 0 4 0] 

ABi-zRhzOs (3) 
(5$*, Ai±Ca, Sr. B a^fjli^^< tUf ©TCf^U BteTiSr/F 
U zi±0<z^0. 5 ^MttH^HTW^^^-^o ) 

TIB— (4) t$?M^n^*^ bStt'&BMbWjWlf f>Mo 
[0 0 4 1 ] 

ABi-zPtzOa (4) 
AliCa, B a*»€>a{ftLS^4: < fc & 1 flOx*^ U BliTi, Zrfrh 
atftt*^a < fc & ll«^^U z(i0<z^0. 5 OjfcffilEBBOlK^W^-Sr^c-t- 

o ) 

[0 0 4 2] 
[0 0 4 3] 

#7c3Rwffit u-cii, »tt. iii> *> A,mm& zvmffls., mx. 

[0 0 4 4] 

-eoflL o<7)?i^t*?#fc, ^fn£ij££nx-c*£fc£«o ^fp^Jfc lt(±. 

[0 0 4 5] 

l-Lt, iK-SJwJ: Jj^ctJfeL, n^&^MM.&M* £1" £ 

IjftjftS^fc^ $j500~1200°C, 0$ L< ii> i6 0 0~ 1 0 0 0°Ct 

[0 0 4 6 ] 

^xyi«tli, Wx.ll ^^iiifBL/^TGif^iJai: fc N ±lBL/i# 
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[0 0 4 7] 

inx. & £ t \z x Ki , mu-tz z t § & 0 

[0048] _ 

j&£«o f£@H±. ^^tLa^i>m#l#^»b^v^ajS> 5 0°C 

fci±TOtt#H^iT^^^-C 2 5 0 - 3 5 or-CMi-tLff iv^ 0 ^r<D^ f!lx.ii\ 5 
0 0~ 1 2 0 0°C. fflKii, $6 0 0 - 1 0 0 0 °CX&Mm-f Z> i fc J: *K 

^ * -f 1 M*t ^-SHbt; * Mi" £ - ^ ^ ^> ° 

[ 0 0 5 0] * ^- / , 

T^l/n^i" Ffe-Cii. Mx.ii\ Rh, Pt. SfcfcUi, -£ <D^O»#M (Ru ( 
, Pd (^v^A) ,Ag («), Os (sJ-ys^A) , Ir U U V>7 



[0 0 5 1 ] 
[0 0 5 2 ] 

E [OCH (R 1 ) - (CH 2 ) i -OR 2 ] j (5) 

OS;*, Eit, #tg3§**U R 1 tt. 7lc*^t7^ttR«^i~4^T;v^;v**^L 

R 2 ii, ^|tl~4W7JV J f«*U i W\ 1-3C0», j ti\ 2~4©lt 
7;vU'>7;V37-Mi, £ ^ft^li. lilt ^h^v^V-K ^Iv^f 

btl&o Sff L< f*. l;V^>, JrvV>^^<7)^«R^7X«a^^^tL 

[0 0 5 4] 

^^<t^ifralt"C\ Rh, p t ^^feo^M^^^^rtfTlcW^inx-^o 

[ 0 0 5 5] 

Rh. p t *:<Dm<vn&m<vm.z&t!7KmwLt ltu, mx.«\ mj&7Jc*#$u mb^ 

tMH^ v 7 > 4b 7J V <y A & o 

[0 0 5 6 ] 
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2*trmmfc*ntz&, w&.&, *& 5 o o ~ 1 2 0 0 °c, utKit *& 6 0 0 ~ 1 0 0 

[0057] „ 
[0 0 5 8] 

> Xfc^Wt tztep-tr Yx.XTfrtt&m, SsXV/tlzit, TIB— #5*; (7) 
[0 0 5 9] 

R 3 COCHR 5 COR 4 (6) 

R 7 CH (COOR 6 ) 2 (7) 
(55*, R 5 (±> ^fiCl-eOTiV^^ R 7 I4> 7KSfJfM fc»±ife*afel ~4 <7)T 

±12-« (6) *5 J: tf±|B-05S; (7) R 3 , R 4 is £ R 6 coR«t 1 ~ 6 O 

s _y^ ;K t-y^.^ t-T3/K t -^v;v&if^W etLSo R 5 isJ: 

CFR 7 (DRmWil ~~ 4 ©TW^it Ltlt tfflxJf, J^/K y°nkf;K -f V 

y°nt?;K n -7*f^, s-y^>>K t -y*f-;v& hti&o ttz, R 3 isXtfR 

iffbttio R 3 isJitFR 4 OT'J-^fcLtli, 7i-^Wf5)*ii 

o ttz, R 4 wMl~4<D7JVW^^itUii, Witf, 

% y°nWv, -(y^n^ n-yf^rv, s-^f^fy^ t-y^v&^« 

[0 0 6 0] 

iJ-^bWk^l^ i !?£#Wfcl±. f!)x.ii\ 2, 4-^y*>v*>, 2, 4- 
^tv^tv, 2, 2-v^f;v-3, 5-^ d r-^>v^>> i-7x-;v-l, 3- 
"f9>V*v^ l-f'j7;vtn^f;v-l, 3-7T/^t>, Adrt7^n7^f 
;VT-bh>, 1, 3-^7x^-1, 3-7"o^^*^ ^bT^n/f^^^var^ 

[0061] , 
[0 0 6 2] 
[0 0 6 3 ] 

[0 0 6 4] 
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^&mt LTIi, ±faL/cR h^P t <E>4fe, Ru, Pd, Ag, O s , I r & 

[0 0 6 5] 

m^@Mb% 1 0 0 lill^LT, 2 0 lIlftT, tHKlt 0 . 2-10 MSB"? 

<fe <2> o 

[0 0 6 6] 

t . el x. fs\ y - f n v r > 5 v a ^mit $u mi k a ikwtmm, 4m&&r>$> m 

[0 0 6 7 ] 

2 0 0 °C-e 1 - 4 8 0#Fb1$^ L, ZbK, 5 0 0 - 1 2 0 Ott 1-12 B#W«-f- & o 
[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 

, ^ 3 0 0 - 8 0 0 °C, ffSL<l±, jfe 3 0 0 - 6 0 0 VX^MMir^o 
[0 0 7 1 ] 

tfcliPt^ jS7n#ffl$CTfc:fev*T\ INMSSi^kflTfflU m^b#H^iT^^v^, £ 

[0 0 7 2] _ 

Sit § a o 

[0 0 7 3] 

[«M1 

[0 0 7 4] 
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[0 0 7 5] 

1 



o 



(CaTio. 9 5 Rho. osOs^M) 
*/US/*A>fV:/n#*~>K 15. 8 g (0. 10 0^ 

=f-$y 4 v "7°n ^°df- v F 2 7. Og (0. 0 9 5^;v) 

J: L/;t, -TMgiRKffitBfen^ AtKMI 0. 2 9g (Rh^f : 5. 0 0 

0. 0 0 5^;v) *m?L, gifiTfcSSV^T lB#W^b5to 
[0 0 7 6] . _ 

, 9 5 0°C, 2Bt»M OK) fcfr&V^ CaTio. 9 5 R h o . osOsHi 

sRh^n^A'f Ym.m.^mtm (Rh^tt: 3. 7 im%) (Dm&n^i 3 

. 5 g fc&Tfco 

[0 0 7 7] ^ * i. 

i<7>»5fcii, X«aHI*f^*S*^ CaTio. 9 5 Rho . osOsH^SRh 

[0 0 7 8] 

2 



(CaTio. 9 8 Rho. o 2 Os ©Si) 
*^y^^;7n^->F 15. 8 g (0. 10 0^) 

f^^V^n^vK 2 7. 9 g (0. 0 9 8€JV) 

ilBOjft^*, 5 0 0mL#*<BftJK7 9*3fcJn*- ^IMlt^i^iL^ 
i|ny^A«4. 12g (Rh-^i: 5. 0 011% 0. 0 0 2 ^;V) SrjDx., 

[0 0 7 9 ] „_ 

, 8 0 0 °C, 1 mMm^M (M) fc^rfcv^ CaTio. 9 » Rho. o»08*?>4 
SRhtt^o^*^ YWM&mtm (R httf : 1. 5 Olf%) O^fe W 1 3 

. 2 g 

[0 0 8 0] 

£j3. XmiUfJfOltm, CaTio. 9 s Rho . o 2 Os Rh 

[0 0 8 1 ] 

3 

(CaTio. 9 8Pto. o 2 Os^Si) 

*^A^fy^n^>K 15. 8g (0. lOO^v) 

f^y^VT-n^yK 2 7. 9g (0. 0 9 8^) 

Jil£<DJ&£-£> 5 0 0mLfI«77^3«IIx> 
y-fn y ^ y fi&WBbfcfcft 8 . 4 8 g ( P t #S : 4 . 6 o m*% 0 . 0 0 2 

[0 0 8 2] 

, 7 0 0T\ 1 irSIl («) fcfrfcv^ CaTio. osPto. o 2 Os ifrfcfc 

* P t ^ff^n ^ * >f h Mtt#»fM& ( P t ^r* : 2 . 8 1 M%) o^-fe^* 1 3 

. 6 gt#/:o 
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[0 0 8 3] 

Z<DWM\±, XMI#r CaTio. 98 Pto. 02OsH4iPt 

[0 0 8 4] 

HI»J4 

(CaTio. ssRho. oiPto. 01O3 <DWkik) 
jdjl/y^A-fV^n^^vK 15. 8g (0. 10 0^) 

f-9 >4 yfutf^i/ K 2 7. 9g (0. 0 9 8^JV) 

?imn^^A7Kv#m2. 06 g (Rhti: 5. 0 0tf% 0. 0 0 1 t;v) isit/v 
^ hnyr>5 >fi^ffiBMc»tft4. 24 g (Pt#i: 4. 6 0 11% 0. 00K 

[ 0 0 8 5] 

, 8 0 0 °C> 2 BSHfSMM C'J&JS) fcfr&V*, CaTio. osRho. oiPto. o 
i Os *5,&4Rh-P t^n^N YW&i&&.ttM (Rh^ti : 0. 7 511 
%, P t-^**: 1. 4 111%) ©»fej&3tl 3. 5 g*#3to 
[0 0 8 6] 

£ iO|9-^fi> XSSIf?)^ CaTio. 9 s R h o . o i P t o . 01O3 
[0 0 8 7] 

mMm 5 

(CaZro. 9 5 Rho. osOs <Dm&) 
*;v->^A^V7°o^yK 15. 8g (0. lOO^JV) 

yjVa^^A'fvyn^vF 3 1. lg (0. 0 9 5 *^) 

_LIBO^t5-^, 5 0 0mLfl<7)A)S77^3rt£> *ifc0l 1 £ 

ffn>?7A7X§f 1 0. 29 g (Rhti: 5. 0 011% 0. 0 0 5-=&;V) 
[0 0 8 8] 

„ 1 0 0 01C, 2 B$HaMM («) fcfr&v^ CaZro. osRho. o 5 O 3 *»G> 
ftiRh^OT*^*^ MS^bft (RhMi: 2. 8 611%) 1 

7 . 6 g 

[0 0 8 9] 

^Ot*a> XiBUHlfrOilif*, CaZro. 95 Rho. 0 5 Oa R h 

^n^*^ hMteHfcftW^— IS H B H ffi*tLtv>^ £ fca*tiltt3*L;fco 
[0 0 9 0] 
6 

(CaTio. 72Zro. 2 4 Rio. 04O3 coWkik) 

A;Vy7A^7 7°n*^yK 15. 8g (0. 10 0^) 

f^y^fy^o^yK 2 0. 5g (0. 0 7 2 ^;v) 

^;V3^7A^V7n*^yF 7. 9g (0. 0 2 4^;V) 

±fEOj££-£, 5 0 0mL#i©Al75X3i:liDi, UMIl tHflcaitfc^ 

Wl|T3y^A^C#«C8. 23g (Rh^l: 5. 0 011% 0. 0 0 4-=&;v) fcSnx., 
[0 0 9 1 ] 

„ 9 0 0°C> 2WWltfrMM (titlSd *fr*V> N CaTio. u Zro. 24 Rho. 0 

2005-3003428 



#fl 2 0 0 3 -4 1 9 6 1 1 ^- v I 11/ 



4 Os ^ t * 4 R h ^t^n 7^ * ^ > ItMftll (Rh^tf : 2. 7 711%) <Z5 

flHM&Sfc 1 4. 5 g£#£o 
[0 0 9 2] 

fci5 % ^<7)»tt, X*SHU*fOj|g*. CaTio. 7 2Zro. 2 4 Rho. o 4 Os 

[0 0 9 3 ] 

(SrTio. 9 5 Rho . 05 

^fu>f 7A^fV7"n*"dfyF 2 0. 6g (0. 10 0^) 

fr/^V^n^yF 2 7. Og (0. 0 9 5O) 

Jiiaojfefrfc, 5 0 0mL#iOAfi75^3tM, ^l^fMt^ 
8»ni;^A**jSl0. 29 g (Rh^f : 5. 0 0 11% 0. 0 0 5^;V) 

[0 0 9 4 ] 

, 8 0 0°C, 1 mH^Mm (fl£J&) fcfrfcv^ SrTio. 9 5 Rho. 0 5 Os 
SRh^n/7H Ha^Sft* (RhMf : 2. 7 6 If %) W 1 8 

. 0 g SrWfco 
[0 0 9 5] 

fc*3, Xi&III$T£>&r*. SrTio. 9 5 Rho. osOs^^^Rh 

[0 0 9 6 ] 
(B a T i 0 . 9 5 P t 0 . 0 5 O 3 

^•J7A^fV7'n*^yF 2 5 . 6 g ( 0 . 1 0 0 

f^y^fV^n^yK 2 7. Og (0. 0 9 5O) 

JiI2<7}J&7>£> 5 0 0mLflOAJl7 7^3}:j]nx., WH klti:*ILfcft> 
y--fn v T > 5 > e^5im7XW 2 1. 2 1 g ( P t 14.60 11% 0.00 

[0 0 9 7] 

„ 8 0 0°C, 2R$N*M&S (M) *ff*v^ BaTio. 9 5 P t 0 . obOsH4 

-g.pt tt^D^ * a \ wa&Wkto ( p t : 4 . 05 m%) £>*i-fe« 1 8 

. 6 g &#fco 
[0 0 9 8] 

Xifc|el*f<0*£*, BaTio. 9 5 P t o . 0 5OsH4*Pt 

[0 0 9 9] 

H*6#ll 9 

(BaTio. 9 s Rho. o 5 Os W®) 

A''j7A^V7'n^yF 2 5. 6g (0. lOO^E/W 

f-9 Z"( V7"D^'> F 2 7. Og (0. 0 9 5 ^e;v) 

iIfny7A*«l 0. 2 9 g (Rhti: 5. 0 0fii% 0.0 0 5 ^;V) SriPx. 
[0 10 0] 

, 1 0 0 0 °C. 2 l$mfft&S (K) Srfi'ftv^ BaTio. 9 5 R h 0 . osOsH 
^ S R h d 7'^ * ^ F IMtf (Rh-tff : 2. 1811%) <75*l-fe«2 
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3 . 0 g £#fco 
[0101] 

&j3, iO^ti. Xftm^^M^ B a T i o . 9 s R h o . osOs^^SRh 

[0 10 2] 

££fifeffi 1 0 

(BaZro. 9 5 R h o . 05O3 <DMM) 

;tij^^yyn*>yF 2 5. 6g (0. 10 0^^) 

y>n^^A^vyn^->F 3 1. lg (0. 0 9 5^) 

iiny^U«io. 29g (Rh^i: 5. 0 011% 0. 0 0 5 ^;V) **nx. 

, ^aTK^T 1 em^l^o 

[0 10 3] 

, 1 0 0 0t, 2 B#F^MS (MJjfc) «r^f BaZro. 9 5 R h 0 . 0 5 O 3 frh 

/^Rh n -77s ts 4 b SH^g-BUMfe ( R h #*1 : 1 . 8 6 11%) <£>HfeMt 2 

7 . 3 g £#/c 0 
[0 10 4] 

fc*3, £<7>«fi> XMtJf^>^m> BaZro. 9 5 Rho. jsOsHftiRh 

[0 10 5] 

HJfefll 1 1 

(CaZro. gsPto. 05O3 <£>$B£) 
AjVyvA^V^n^JryK 15. 8g (0. 10 0^^) 

*jfru=-*J AW V7°n*°3f>- K 3 1. lg (0. 0 9 5^) 

_LSBWJ*^*N 5 0 0 mL#l<£> 21^7 9 * =r \zMx.> ^MM 1 fc rafiH**fcHbfeft, 
y'^fn v T > 5 > Bfcfcfcifc 2 1. 2 1 g ( P t : 4 . 6 0 0.00 

[0106] 

#cv>-c, 2fc£^ffiTK#v*T^*i£HLTlfrl£#fc#rt:o -tt^, 7:%dp, M&fpK'C 
, 1 0 0 0°C, 2B#^»a (8fcJ&) *fr4V^ CaZro. 9 5 P t 0 . os OsH 

&&p tM^n^^ batt^BMfcW (P t^vpTl: 5. 2 911%) 0*ife«2 

7 . 6 g SrWfco 
[0 10 7] 

X^®Df^*§*, CaZro. 9 5 P t 0 . osOsHftiPt 

[0 10 8] 

1 2 

(Cao. gsMgo. osTio. 98 Rho. 0 2 O3 WSI) 
j])Vi/*?J** h^^ynif V- b 2 0. 7g (0. 0 9 5^) 

v^v^A^ b^rv^n t? V- b 1. Og (0. 0 0 5*^) 

Y**/*fu\£ V- b 3 9. 6g (0. 0 9 8-=e;v) 

i|^ny>y AyjQ«4 . 12g (Rh^l: 5. 0 011% 0. 0 0 2 ^ iV) fcflnx., 

[0 10 9] 

, 8 0 0°C, 2^KM3 («SJK) fcfffcV^ Cao. 9 5 Mgo . 0 5 T i 0 . 9 8 R 
ho. 0 2 Oa *^^Rh^n^)5^ HIMfcl (RhMi: 1. 5 It 
1%) O^feU* 1 3 . 3g^#7t 0 
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[0 110] 

&j3, XjHtfitf/r^feU:, Cao. 9 5 Mg o . osTio. 9 8 R h o . 

[0111] 

mm 1 3 

(SrTio. 6 7 Alo. 2 8Rho. osOs^tt) 

Xhn>f^i^V7"o#^->K 2 0. 6g (0. lOO^V) 

f^y^fvyn^vK 19. Og (0. 0 6 7^e;v) 

7^?-^A^V/D^yF 5. 7g (0. 0 2 8^) 

±&<D 5 0 0mLfl©AS7 7X3[;iDi > ^JfeM 1 £ l^fl^It^f> 

Ifn^^AMSlO. 29g (Rh^t: 5. 0 0 It% 0. 0 0 5^) £Jnx 

[0112] 

, 8 0 0°C. 2B#»M fcfrfc^N SrTio. e 7 A 1 o . 2 s Rho. 0 

5 Os H4SRh^o^*>f hMm^-m^tJ (RhMi: 2. 8 5tt%) © 
fSfe*fr5fcl 7. 5 g?:#^o 
[0 113] 

^<^M«, Xi&l!#r SrTio. 67 Alo. 2 s Rho. 0 5 Os 

[0 114] 

glifcfll 14 

(Sro. gsLao. 0 5 Z r 0 . 5 7 T i 0 . 3 s R h 0 . 05O3 Olba) 

^hnJ'f^A'fV^n^VK 19. 6g (0. 0 9 5^) 

7>^>^V^D^Jfy F I- 6g (0. 0 0 5 ^&;V) 

^n-^A^V^n^vF 18. 7g (0. 0 5 7^iV) 

fr/^vyo^yf 10. 8g (0. 0 3 8^e;v) 

fn^^A^tllO. 29g (Rh^i: 5. 0 011% 0. 0 0 5^^) ^riP^ 
[0115] 

„ 8 0 0°C, 2^W^3S fcfr Sro. 9 5 L a 0 . osZro. 57T 

io. 3 s Rho. 0 5 Os ^^SRh^n^*^ M«^b» (Rh^l 
: 2. 4 1 if %') <75Hfe»*2 0. 9 g*#7to 
[0 116] 

^<7)©*{i. XjSftHIWOjte*> Sro. 9 5 L a 0 . 0 5 Z r 0 . 57T10. 
3 8 Rho 0 5 Os H44Rh^n^*>f Hfi^k»^MM**L 

[0 117] 

Mt&ffl 1 5 

(SrZro. 7 e F e 0 . 2oRho. 03RU0. 01O3 <DWk&) 
^fovf^A^ 2 6. 6g (0. 10 0^) 

^3-9A> h^S/^nifV- h 3 4. Og (0. 0 7 6^^) 

^ h^v^nt: V- b 6. 5g (0. 0 2 0^) 

JiffiOJ&7>£, 5 0 0mL#i««77^n(;Jni, »JlJ:WML^f> 
*imnv>7A7jtM6. 17g (Rh^i: 5. 0 0 if % 0. 0 0 3^) fc'M 
§;Ur-^A;Kit2. llg (Ru^f :4. 8 0 11% 0. 0 0 1 £iJD;U 
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[0 118] 

^cv>-e N ^t*JjffiTt*v*-C®*l&H LTlitrlg'fcfcWfco 7c^4u m^^T 

, 8 0 0 °C, 2 H#F B 1»a (M) fcfx SrZro. veFeo. 2 oRho. o 

3 Ruo. o i Os ^^^Rh^n^*^ HtMffl (RhMI: 1. 4 
0li%, RuMl: 0. 4 6 11%) ^)M*2 1. 1 g 
[0 119] 

£<7>*N^ Xjjftmf<^jjg^ SrZro. 7 6 F e o . 2 o R h o . o 3 R u 
o . o i Os ^^^RhM^n^^ff hM^m^%<7)#-|§ H H H ffi^^L-rv^ i 

[0 12 0] 

1 6 

(BaZro. veFeo. i9Rho. o 5 O 3 <£>^B£) 

/ti; ^7A^ h^rv'-Zn tfl/- h 3 1. 6g (0. 1 OO^iV) 

y-;vn^^A^ h^y7°nliV-> 3 4. Og (0. 0 7 6 

h ^v"7°n E° V- \ 6. lg (0. 0 19^;v) 

5finy7AM*l 0. 2 9g (Rh-tf : 5. 0 011% 0. 0 0 5 £#nx- 

[0121] 

. 1 0 0 0 °C. 2 Bf^iL^E (Jj£j&) BaZro. 7 6 F e 0 . 1 9 Rho. 

0 5 0 3 ^^^4Rh^n/7*^ MMt« (Rh-^tf : 1. 9 011%) 

6 . 0 g £#fc 0 
[0122] 

&i3, XllHIffO^^:. BaZro. 7 6 F e 0 . 1 9 R h 0 . 0 5 0 3 

[0123] 

mmm 1 7 

(CaTio. 9 9 Rho. oiOs^Il) 

Hm#;Vv>7 A 07X^0% 2 3. 6g (0. lOO^JV) 

mtl-? yfcmfo (T i #4 011%) 4 7. Og (0. 0 7 6^;V) 

±f50J&^£, 5 0 OmL^Sco^Jg^^^n^tp^, M4*>7k2 0 OmLCW 

0. Og (NaOHHTO. 50 >t/Wcffla) IST> ^^JtitilKifST Lt* 
[0124] 

^LT, m-hfLtz^m^}^: 5 0 0 m L #*O^LJ&^ 9 ^ ^ ^Jnx, ffit&n y >7 A*#tS 
2 . 0 6 g (Rh-tl I 5. 0 0 11% 0. 0 0 1 -t/l/) *3 itflgfc'f 1 0 OmL 

[0 12 5] 

, 8 0 0°C, 2R$mftfc&9 (i&Jifc) fcfr&v^ CaTio. 9 9 Rho. o i Oa 

iRh^n^HI-Si^lftft (Rh^ti: 0. 7 511%) coHfeWU 3 
. 4 g £#fc 0 
[0126] 

&i3, £CDifi8-5fcW\ X It H]#r CaTio. 9 9 Rho. 0 1 0s*644Rh 

^n^*^ hM&^&ft$&<^— i fc*q*B$tLfe 0 

[0 12 7] 
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mm 1 8 

(BaZro. goRho. 10O3 <DM&) 

WSE^U^A 2 6. lg (0. 10 0€JV) 

itt^yy^3--)AZ TKfnlJ 24. lg (0. 0 9 0^;^) 

±m<7)$,ftZ, 5 0 0 mL#fiO^-7 9^n^ljnx, Ift-f^>7X2 0 OmLCW 
ft? L T fcWKLfco ^v>^\ BU^«L7tl 0lt%*^V-/»»l 9 
2. Og (NaOHtLTO. 4 8 t^KffiS) M?mT\ ti^^c^^l'tSTLT^ 

[0 12 8] 

2 0. 5 8 g (Rh^i: 5. 0 Olf% 0. 0 1 0 & X TfWLJ * 1 0 0 m 

[0 12 9] 

, 8 0 0 °C. 2 tiFM£fc&9 fcfffc^ BaZro. 9 o R h o . loOaHft 

iRh^o^*>f Mfltt^BMUW (RhMi: 3. 7 o^i«*2 7 

. l g*n?z 0 

[0 13 0] 

^(7)«{±, Xi&II#Ttf>*&*. B a Z r o . goRho. nOsHftiRh 
[0131] 



(Lao. 9sSro. 05AI0. 90C00. 0 5 P t 0 . 05O3 OH^t) 
7>^>-fV7°n^yF ' 3 0. Og (0. 0 9 5*^) 

^j.nyf^A^V7*n^yK 1. Og (0. 0 0 5^^) 

7;V5-i)A^yyn^^yF 18. 4g (0. 0 9 0^;v) 

a^vHVT^n^yF 0. 9g (0. 0 0 5^^) 

±.&<DJ&fr*> 5 0 0mLfi^l77X3Cj)Di, WJUMtML^ 
y' - > n y 7 > 5 y fi ^ii^f I 2 1 . 21g (Pt^f : 4. 6 0ff% 0. 00 

[0132] 

„ 8 0 0°C, 2 B^fflaWM (SfejR) fc^T&V^ Lao. 9 5 S r 0 . 05AI0. 90C 
00. osPto. 05Os*5)4SPt * -f > M^JHttJ ( P t ^» 

: 4 . 4 1 M%) <7)life«2 1 . 8 g «r#^o 
[0133] 

Xiamff^^. Lao. 9 5 S r 0 . 0 5 A 1 0 . 90C00. 
0 5 P t 0 . 0 5O 3 H44P t^^n^*W Mtt^Sftt^f-M^tL 

[0 13 4] 

Jfc&fll 2 

(PrFeo. 90C00. osRho. 05 

y^-btyA^ hdt-^^nif V- h 4 0. 8 g (0. lOO^V) 

h^rV^ntrv- h 2 9. lg (0. 0 9 0^) 

^^vf^F^y^nt'lz-h 1. 2g (0. 0 0 5^) 

±|BO^«r. 5 0 0mL§IoM77X3«Dx.> 1 fc RiCML^ft^ 

mWlV W 1 0 . 2 9 g (Rh^i: 5. 0 011% 0. 0 0 5^^) «r*Px. 

[0 13 5] 
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8 0 01:. 2 Bf (M;) £ff&V^ PrFeo. 90C00. 0 5 R h 0 . 0 

5 Os ^^^Rht^n^^ Ymm^mtm (RhMt: 2. 0 8tf%) O 
H-fe«2 4 . 1 g fc»:fco 

10 13 6] 

&j3, Cl<D«i;£, X#tlIli»T<75l£:^ PrFeo. 90C00. 0 5 R h 0 . 05O3 

o 

[0137] 

TfT^<^«-T;V5^- (JtfcMl 3. 2 m 2 / g) 2 0gC, «§0 v ^ A;/M§«fc (R 
h 53-4 4 8Sf%) 9. lg (RhUItO. 4 1 g) 6 0°C^T2 

4B#rajlJl,S£jft&> B^p^r. 50 or, lftMrnumzfr*^. RhW 

£tL^«-r;v^ (RhMi: 2. 0 0 11%) <z>ifo:fc£#fco 

[0 13 8] 

itWffl 4 

rM^«-T;V^ (Jfc^lBSt 1 3 . 2m 2 /g) 2 0gC, y-hny7>5>B 
ffiSBfc^ifc (Ptfi-8. 5 0SI%) 4. 8 g (P t 0 . 4 1 g) 

6 0°C^T2 SW^T. 5 0 0°C. lH^M^4v> 
, Pt^ttfco-TJl'U (Pttlt: 2. 0 0 Si%) co«*#^o 

[0 13 9] 

1 ) stmmmomfe 

[0 14 0] 

2) tem (isieiat) ic 

£jfcm. 3, 5. 8. 9, 10. 1 l-e#^/c#«£, Btft&S Cfc&tU 8 0 
0 1 ntH^S) IsL Stc^M (1 0%H 2 «:MtSN2 8 0 0'C^1R# 

mmt&m) u s&ku wwnmm 8 o or-eiraw) L/io sItc^s 

fco -^oM^Si 3 - 2 3 t^to 
[0141] 

[0 14 2] 

[0 14 3] 

3) *&JgB$£*OS§5£ 

iov^-r, 7 it% -7 ? mtkm mMm 8 . ^jfe^u 9 , &mm i . Jttfcfli 2 1±. 5 m% 
mmTic^m) i'i&m u -r 2 0 str^me^ . 0. l/zm^?^^- 

^ i f)l,IL/; 0 iftWttv^MIfl:, I CP (ffiiS^if^M^^^^" 7 ) ^ 
3te0-*fifc J: <95fe*5M?fU 3SSE^^^**^JRS:, XRD (X*SUH*t) -SEM (7%* 
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\Z7^~9 o 

[0 14 4] 
[0 14 5] 

1) BMfc*7G»A*Ufe 

^flH£#B2c 5 5% miis^ffi^t i o 3% ^sttM^c 5 ^ £ t^«7c#H^c i o ^ost 

3 0^-£ lf^^j^U £<7)^ 2 0-9--T 1 0 B#W*ftl9 jEL"^ 

Mollis «£ O f #Jfctfc«-C»?>*Lfc»5fe 5 Sr, SMt3£B&£&7G£H&£ PXli:**Lfc^ . 

[0 14 6] 
[0 14 7] 

%33, &mmMlt, Strm 2 KmL-fc1BM<0#X** 3 0 0 X 1 0 m 

3 /h r ^ C J: otllLfCo #B^,Sggi±, ftlOOOti: 

[0 14 8] 

2) ®'I4fFffi 

4%NO^±U f 6%H2 Z^isifX (He^7^) ^ft 5 0 mL/^II?*4 
, ±IBOBft^«5c»^iaftK# 40mgi 4 0 0 °C £ "C\ 3t 

/5-i:t#ML/co £<aifflfc, Ki^/fft^-C, NO (113 0) ofe-f- £ SiSfl U 
* "7 > h ^^SKit^T 3 0 Lfc»fl?*, N O 3 0 %JMbiftK fc Lfeo 

[0 14 9] 
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[*1] 




[0 15 0] 
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[«2] 











(vol%) 


(vol%) 


(vol%) 


H 2 






0.5 


CO 






1 .£> 
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10 


10 


10 
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81 


82 


80 



[015 

1 
2 

H3 
@4 
HI 5 
0 6 



7 
0 8 
HI 9 
1 
1 
1 
1 
1 
1 

H 1 
1 
1 
1 

El 2 
HI 2 

HI 2 

2 



1] 

mm i omipi (Mjufemm) * t e Mii l£m»mt& s o 

i&$ll<75« (SSfe^fb^a^) £TEMtlS?L^MftMH|-?:&& 
Mf!l3^)« (Kbai^) *TEM«3fcLfcWft&Sia-e*So 
£Eifcfll3©#3fc (IMt) &TEM«?RL;fcWfc&SIS-?*<&o 
»f!3co« (SBMb&SHfc) ^TEMiM^L/^Mft^SHI-e^* 
M 5 ©S* (9Mt:*Klft) =&TEMtl^L/cil|f»aHl^^^o 



0 

1 

2 
3 

5 
6 
7 
8 
9 
0 
1 
2 
3 



■mm 5 
ni&fli 5 <D%&a 

MMU 8 co» 

»i?e 8 o« 

8 Offr* 

mmm 9 

UttM 9 <db^ 

feM 9 CD®-* 

l o 

i o oft* 
ifttt i o <o« 
;ife#fl l l ^is-* 

UttM 1 1 

;JfcW l l 



tTEMisffL^ifflwasSiia-ciSo 

Biftftlt) * T E Mlf L fcfflffegtaig-C* £ o 
(W.iM&M&) ^TEM||»L^®f«®HI-e^)^ 0 

* t e MmmL?zwi%L$mmx*& % «, 
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